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nently fixed in form and quantity, so long as energy is neither added nor abstracted from without. The amount of, radial energy within the pair determines the eccentricity of orbit and the radial component of the mean energetic velocity. It vibrates at each revolution from kinetic to potential form and back.
The Radial Energy-fund. The mathematical expression for the fund of radial energy within the pair may be had from Equation 7. By algebraic transformations which need not be reproduced here, it may be stated in terms of either the mean energetic or the periastron condition. It may also be expressed in terms of either space or velocity, for the energy alternately takes either form. It will also be of convenience for later purposes if the kinetic expression be stated in three different ways. Thus,
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Of these three kinetic expressions the first and simplest will be the most commonly used. Of the others, the last two will sometimes be convenient because, in the mean energetic condition, U cos a is the radial, and U sin a the tangential, component of the velocity U.
Stated in terms of the extreme energetic condition at periastron, S0 being the periastron or minimum distance of separation and V the periastron or maximum velocity of motion, Equation 22 becomes
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(It is to be noticed, in order to avoid confusion of thought, that at periastron, although the motion is there purely tangential in direction, radial energy nevertheless is present ; because the tangential velocity is there so great that the radial forces are unbalanced. The radial energy takes this tangential form for an instant only.)
Of all the expressions for the radial energy of a pair, thate knows nothing of smooth, continuous progress. All goes by pendulum-swings, reversals and transformations, as a ship tacks in beating against the wind.
